Effects of monensin on ATP levels and cell functions in rat liver and lung in vitro.
Effects of the proton-alkali cation-exchanging ionophore, monensin, on aspects of cellular metabolism and ionic exchanges have been studied in rat tissues in vitro. Incubation of liver slices at 38 degrees C with 0.1 microM monensin induced time-dependent vesiculation, initially in the Golgi region, reduction of ATP content and of protein synthesis. At 1 microM, monensin also reduced net, active movements of K+, Na+, Cl- and water in liver slices and inhibited state 3 respiration in isolated mitochondria. The respiratory inhibitor, amytal, similarly reduced ATP content and protein synthesis at concentrations lower than those inhibiting ion transport in slices. Low concentrations of monensin (0.1-1.0 microM) had similar effects on ATP and ion transport in slices of adult lung. By contrast, late-fetal liver and lung were much less sensitive to monensin; in these tissues, glycolysis sustained substantial levels of ATP. Monensin also induced vesiculation of the Golgi apparatus in fetal lung cells. It is concluded that by lowering ATP levels, monensin can markedly alter various metabolic activities in those cells which depend primarily on oxidative phosphorylation for their metabolic energy.